This panel analysis study is conducted to examine the relationship between inflation rates (CPI) and unemployment rates (HUR) with the Gross Domestic Product growth rates (GDP), before and after the 2008 European crisis. Quarterly data for 18 consecutive years and six sample countries from Europe (Austria, France, Germany, Greece, Hungary and United Kingdom) have been considered in the panel. In order to get a more profound understanding of the impacts of the European crisis on the relationship between the variables, the panel data set has been classified into 3 separate panels, are subject to the Two-way Random Effects model, whereby both CPI and HUR have negative significant effect on GDP. Granger Causality test has also been carried out to determine whether causality is present among variables, based on each panel.
Introduction

Background of the Study
The global financial crisis that started in the United States (US) around mid-2007 was due to a severe liquidity deficiency among financial institutions when they faced ever harsh market conditions while attempting to transfer short term debts. Consequently, insolvency among those institutions started to become a regular issue and shortly after, a major US investment bank called Lehman Brothers collapsed in September 2008. This resulted to a fall in the confidence level and pushed investors to substantially liquidate and close their positions, causing the stock market to plunge. As a result, the financial market of the European Union (EU) was knocked down to its lowest since the recession of 1930s (Great Depression). At this point of time, financial distress caught up the EU economy and eventually caused credit restraint and declining confidence among investors and consumers. In 2009, the contraction in real output (GDP) of EU was expected to be at 4%, at its sharpest fall for the first time. The 2008 European crisis is also known as the "Great Recession" (European Commission, 2009 ).
Incorrect market expectations and speculations following the European crisis were the main reasons behind the currency crisis and also the country"s GDP growth was seen to be slow and the economy had a sluggish growth. (Dapontas, 2011) . Recently, in the third quarter of 2016, as per (Fletcher, McDonald, & Kasperkevic, 2016) , it is found that Europe is facing a declining growth, together with rising inflation and stable unemployment. light on the difference on the variables" relationship before and after the crisis. Most of the researches only focus on what happened after the crisis and do not reveal the difference between trends before crisis and now. So, to fulfill the gap that is present between the literature reviews and the objectives that the researcher wishes to achieve, this study has to be carried forward so that the research questions may be answered in a clearer way. This research will therefore make use of more specific techniques including panel data analysis and causality tests; so that the relationships that exist between the three variables can be studied for a longer term, taking into consideration trends before and after crisis?
It is to be noted that these six countries are all members of the European Union (EU). The EU represents the union of 28 European countries, acting as a single market without trade barriers. The EU intends to reinforce Europe"s trading prospects and its political and economic significance, on a global basis (Cia.gov, 2017) . Also, the six countries are all members of the OECD (Organization for Economic Co-operation and Development) countries. This findings provides an insight to potential investors who wish to comprehend the economy before taking any step. For instance, this might be an aid to other economies who wish to trade with countries inside the European boundary, for example, by making them aware as of when it is the best economic period for trade to take place. In addition, denoting the link between the three economic variables will allow other researchers to apply the knowledge obtained in their study, even though their research may be subject to the same variables being studied in different countries or during a different time period.
Literature Review
Inflation, Unemployment and GDP Growth Rates
According to Alias et al. (2011) , who used multivariate time series analysis in his research, inflation rate affects GDP only in the short run and no correlation is found in the long run. The study also tested for causality by the Granger test and it was found that the relationship between inflation and GDP is unidirectional in the short run. As per stated by Mallik and Chowdhury (2001 cited in Alias et al., 2011) , some economists argue that inflation is vital for economic growth, that is GDP growth; and on the other hand, the rest argue for the contrary. In addition, according to Cuaresma and Silgoner (2013) , who tested for the multiple linear relationship on 14 European Union countries, inflation and growth is positively related when inflation rates are low and tend to be insignificant or negatively correlated when inflation rates are high. The same argument is supported by Gillman, Harris and Matyas (2002) , who tested for correlation between the variables, stating a positive inflation-growth relationship for low inflation rates and negative relationship at higher level of inflation with a sample of 29 OECD (Organization for Economic Co-operation and Development) countries. However, in contrast to what was stated by Alias et al. (2011) , another research by David et al. (2005) states that there exists a relationship between inflation and growth both in the long-run and short run. David et al. (2005) used econometric techniques to examine their panel data that includes a sample of 138 countries. Therefore, as it can be seen, the previous studies generate contradicting types of relationships. This is because they made use of different methods, different sample countries and different time periods and therefore came out with different results. Hence, study aims to verify whether there is a significant relationship between inflation rate and Gross Domestic Product (GDP) growth rate, based on a sample data in Europe, before and after the 2008 economic crisis.
In a research carried out by Zagler (2003) , which used four European countries (including France, Germany, Italy and UK), and made use of the Dickey-Fuller test for stationarity testing and also used the co-integration test; it was concluded that in the short term, rising unemployment rates results in a fall in growth rates; whereas in long term, there is a positive correlation between growth and unemployment rates. In addition, a panel data analysis by Uz, Donghui and Imran (2012) that used a sample of 13 European countries for the years 1993 to 2012 and methods such as Pooled OLS and Fixed effect in their research, concluded that GDP per capita is negatively and significantly affected by higher unemployment rates. According to a Bibliometric analysis conducted by Neto and Silva (2013) , a positive correlation characterizes the relationship of GDP growth and unemployment rates. The given reason for this conclusion is explained by the fact that increase in growth rates triggers a wage rise which eventually contributes to further increase the level of unemployment. Moreover, as per Levine (2013) , changes between unemployment rates and real output growth are negatively related and unemployment recovery after recession tends to be slow. Another panel data analysis conducted by Göçer and Erdal (2015) , which tested for co-integration, states that no matter how good the GDP growth of European countries is, it will not be sufficient to decrease the unemployment level among its youth, unless effective policies are implemented in the country.
Based on the prior researches, it is still difficult to validate the type of relationship between unemployment rate and Gross Domestic Product (GDP) growth rate. This is because they made use of different methods, different ijef.ccsenet.org International Journal of Economics and Finance Vol. 9, No. 10; 2017 sample countries and different time periods and therefore came out with different results. Thus, the second specific aim of this study is to verify and ascertain whether there is a significant relationship between these two variables, pertaining to a sample from six European countries, before and after the 2008 crisis..
Theoretical Assumptions
Philips Curve Theory and Okun"s Law Theory provides the basic for this study. The Philips curve theory was initially developed and proposed by a British economist, A. W. Philips in 1958, after examining the relationship between inflation and unemployment for past years. Since its release, the theory became a fundamental instrument used in subjects related to Macroeconomics and also, in the analysis of financial markets and economic systems. The theory suggests that inflation and unemployment follow a consistently inverse relationship. In other words, as inflation increases, unemployment falls and vice versa. The main reason behind rise in inflation when unemployment decreases, is associated with "Wage inflation" and the inverse relationship between inflation and unemployment generates a downward sloping curve which is known as the Philips Curve.
The Okun"s Law of unemployment is derived by the economist Okun around 1962. The economist found an inverse relationship between the growth rate of total output (GDP) and the unemployment rate at its natural rate. It was found that for each unit of percentage rise (fall) in the unemployment rate from its natural level; GDP would be decreased (increased) by two percent from its potential level (Research.stlouisfed.org, 2012)
Method
The collection of secondary datasets has been made from the OECD data bank. Firstly, the data source for quarterly GDP growth rate from the OECD statistics is "Quarterly National Accounts". Secondly, the data source for the quarterly (harmonized) unemployment rate from OECD data is from "Labour market statistics". Lastly, the data source for the quarterly inflation rate from OECD data bank is from "Consumer prices". The quarterly data for each variable were collected for six European countries, namely Austria, France, Germany, Greece, Hungary and United Kingdom (UK). The sample data selected for this study are the quarterly indexes ranging from the first quarter of 1999 to the fourth and last quarter of 2016. Therefore, the sample size amounts to 1296 observations, entailing quarterly data for 18 consecutive years, from 6 distinct European economies, for the 3 variables. Specific tests will be carried out to ensure that the data follows the required trends and respects the assumptions of the model. Granger Causality test, will also be used to determine causality among the variables for panel data before and after crisis. Based on the definitions taken from (Baltagi, 2008) , this study is based on a balanced panel data analysis because the dataset of this study does not contain any missing values; and the structure of this dataset follows that of a long panel because the number of years (T The software programmes which will be used to perform data analysis of this research include R-program (Version 3.4.0), SPSS and E-Views. The sample secondary data of 1,296 observations, consisting rates of inflation, unemployment and GDP growth will be keyed in. Consequently, the multiple tests required will be carried out so that the research questions can be answered. To be specofoc, simple descriptive statistics will be generated using SPSS; panel data analysis will be carried out using the R software while Granger causality tests will be executed in E-Views.
Results
The sample data entails observations of the three variables, collected for 18 years from 1999 to 2016, on a quarterly basis. In order to get a more thorough understanding of the data patterns being studied, the quarterly data of this study will be separated into three panels which will be classified as follows:
Panel 1 [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] [2015] [2016] In this section, the summary for descriptive of GDP, HUR and CPI across panels will be discussed. So, to get a brief and simple statistical overview of the panels, for each panel, the variables mean will first be observed The table above has been generated by SPSS in order to differentiate between some basic descriptive statistics of GDP across each panel. So, as it can be observed, the minimum, that is, the smallest growth in GDP observed was during Panel 2, that is, during or after crisis, denoted by -4.7584 %. On the other hand, the maximum growth observed was during Panel 1, that is, before crisis, denoted by 3.2289%. Also, the mean GDP of Panel 1 is greater compared to that of Panels 2 and 3. Moreover, the standard deviation and variance were highest during the after crisis Panel, since this is when more drastic changes took place. The table above has been generated by SPSS in order to differentiate between some basic descriptive statistics of unemployment rates across each panel. So, as it can be observed, the minimum, that is, the smallest unemployment rate observed was during Panel 1, that is, before crisis, denoted by 3.63 %. On the other hand, the maximum unemployment rate observed was during Panel 2 that is, during/after crisis, denoted by 27.83 %. Also, the mean unemployment rate of Panel 2 is greater compared to that of Panels 1 and 3. Moreover, the standard deviation and variance were highest during the after crisis Panel, since this is when more drastic changes took place. The table above has been generated by SPSS in order to differentiate between some basic descriptive statistics of inflation rates across each panel. So, as it can be observed, the minimum, that is, the smallest inflation rate observed was during Panel 2, that is, during/after crisis, denoted by -2.3779 %. On the other hand, the maximum inflation rate observed was during Panel 1 that is, before crisis, denoted by 10.77 %. Also, the mean inflation rate of Panel 1 is greater compared to that of Panels 2 and 3. Moreover, the standard deviation and variance were lowest during the during/after crisis Panel, since this is when suppliers and governments are more cautious to cause any drastic change in the general price level. The one-way fixed effect method analyzes the fixed individual (country) effects, to see whether unemployment rate (HUR) and inflation (CPI) affect the dependent variable, GDP. But the one-way random effect method analyzes the random individual (country) effects, to see whether unemployment rate (HUR) and inflation (CPI) affect the dependent variable, GDP. Besides, the two-way fixed method considers both fixed time and country effect. But, for the two-way random method considers both fixed time and random country effect. All the panel data method has been carried out in R programming. The summary for models of each panel and overall summary for the data analysis are given in the Table 5 and Table 6 respectively. As it can be seen from the table above, the most suitable model has been selected for the specific panel based on its significance, the R-squared value, and according to some statistical tests such as Hausman and time-fixed effects test. Therefore, to summarize, for:
Panel 1, that is, the before crisis panel (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) , the fixed LSDV model is used.
Panel 2, that is, the during/after crisis panel (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) , the two-way random effects model is used.
Panel 3, that is, the long-run panel (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) , the two-way random effects model is used. 
Findings and Discussion
The table provided below represents a summary of the panel regression models chosen for the 3 panels. The reason why the three panels are significant for different models, despite having same countries, can be explained by the different time periods. For example, the time period for Panel 1 is that of before crisis (depression) whereas that of Panel 2 entails data during/after crisis. On the other hand, Panel 3 is subject to data before, and as well as during/after crisis, indicating a long-run time period. Thus, as explained earlier, the most suitable model has been selected for each panel. Based on their respective models, each panel will be interpreted.
Model Interpretation for Panel 1
For Panel 1, the fixed effects with LSDV model proved to be the most significant. As it can be seen from the Table 7 , during the before-crisis panel, unemployment rate (HUR) and inflation rate (CPI) are not significant which implies that they do not have a significant impact on the GDP growth rate before the 2008 crisis in Europe. This is in line with the study conducted by Bruno and Easterly (1996) who found that the relationship between inflation rate and GDP growth is significant only during abnormal economic periods such as crisis. In the case of Panel 1, the variables are being studied in the period before crisis, where the European economy was doing "too well" to validate the relationship that is present between the economic variables GDP, unemployment and inflation.
Moreover, during boom periods of strong economic growth (GDP growth), unemployment rates do not affect the GDP growth rates because during boom periods, full employment is assumed, whereby households are hired and employed. Therefore, assuming full employment, this would imply that the unemployment rate is very low and insignificant. As a consequence, it would not be able to significantly affect GDP growth.
In addition, for the before-crisis panel, dummies for France and Germany are not significant. These can be explained by the fact that these two economies are among the largest and most influential countries in Europe, and thus in the European Union as well. Since these two countries are among the largest economies of the EU, in order for them to be significant in the before-crisis panel, they should be studied over a longer period.
The fixed effects LSDV model is significant for Panel 1, since the p-value of the F-test (<2.2e-16) is less than 0.05. Thus, null hypothesis of the F-test is rejected and concluded that the LSDV model is significant with R2 of 0.546. It is consistent with the studies conducted by Levine (2013) , Mallik and Chowdhury (2001) , who have found that no significant relationship, in the short run, between unemployment and GDP, and inflation and GDP respectively. • GDPit is the GDP growth rate for country i at time t;
Model Interpretation for
• HURit is the Unemployment rate for country, i at time, t (with negative coefficient -0.0352);
• CPIit is the Inflation rate for country, i at time, t (with negative coefficient -0.262);
• λt represents the coefficient for the time factors. It is to be noted that λt has been used instead of a numerical figure, because for this Panel, almost all the time factors, from 2008 quarter 1 to 2016 quarter 2, are significant. Thus the λt represents the aggregated coefficients for time factors in Panel 2 model. The following table summaries the significance of the variables and the dummies. As it can be seen from Table 9 , for the during/after-crisis panel, HUR and CPI are both significant and time-fixed effects are significant, throughout the crisis period, and after the crisis as well. Moreover, the p-value for the f-test of the model overall = <2.22e-16 and R-squared value = 0.5536.
Model Interpretation for Panel 3
For • GDPit is the GDP growth rate for country, i at time, t;
• HURit is the Unemployment rate for country, i at time, t (with negative coefficient -0.065);
• CPIit is the Inflation rate for country, i at time, t (with negative coefficient -0.0607);
• λt represents the coefficient for the time factors. It is to be noted that λt has been used instead of a numerical figure, because for this Panel, almost all the time factors during the crisis around year 2008, are significant. Thus the λt represents the aggregated coefficients for significant time factors in Panel 3 model. As it can be seen in Table 10 , for the during/after-crisis panel, HUR and CPI are both significant and time-fixed effects are significant, particularly throughout the crisis period, and at some points after the crisis as well. Moreover, the p-value for the F-test of the model overall = <2.22e-16 and R-squared value = 0.51185.
The results of the two-way random effects model both for Panel 2 and 3 indicates that both unemployment rates (HUR) and inflation rates (CPI) each have a negative significant relationship with GDP growth rates during/after the 2008 European crisis.
The negative relationship between unemployment rate and GDP growth rate is in line with the well-known theory of Okun"s law, who states an inverse relationship between the 2 variables. This has been previously explained in the theoretical literature review section. This result is also consistent with the panel data analysis by Uz, Donghui and Imran (2012) that used a sample of 13 European countries for the years 1993 to 2012 and methods such as Pooled OLS and Fixed effect in their research, concluded that GDP per capita is negatively and ijef.ccsenet.org
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The same conclusion has been drawn by Alias et al. (2011) . The significant negative relationship between unemployment rate and GDP growth rate during/after the crisis can be explained due to the fact that during such bad economic periods, many workers are made redundant (causing unemployment to increase). Consequently, this contributes to a fall in the productivity level of workers, together with a decrease in aggregate demand by consumers (given that they have less to spend and prefer to save during recession) and thus causes the GDP growth to drop. Thus, as it can be deduced, one unit increase in unemployment rates causes the GDP growth rate to fall by -0.0352 % according to Panel 2 results (during/after crisis) or by 0.065 % according to Panel 3 results (in the long-run).
In addition, the negative relationship between inflation and GDP growth rate during crisis period and post-crisis period is consistent with other studies conducted by Alias et al. (2011 ), David et al. (2005 , Mamo (2012) and Makuria (2013) . These researchers found that strong negative relationship between inflation and GDP growth rates in longer run period and in periods when inflation rates are changing drastically. This is therefore in line with the findings of the research, because Panel 2 and 3 examine these 2 variables during drastic periods such as the 2008 European crisis. The significant negative relationship between inflation rates and GDP growth rates can be explained by the fact that during crisis period, because aggregate demand of goods and services are fairly low, firms have the tendency to cut down prices, leading to a fall in the inflation rate. As a result of decrease in prices, aggregate demand increases again, causing GDP growth to increase.
During the periods of crisis, or even after, if inflation rate increases (price increases), households will drastically reduce their demand of goods and services. This denotes the significant negative impact of inflation rate over GDP growth rate during/after crisis, and as well as in long run. Thus, as it can be deduced, one unit increase in inflation rates causes the GDP growth rate to fall by 0.262% according to Panel 2 results (during/after crisis) or by 0.0607% according to Panel 3 results (in the long-run).
For both Panel 2 and Panel 3, time-fixed effects are significant, mostly during the crisis period in 2008. These can be explained due to the fact that the 2008 European crisis is marked as a significant event that touched the different economies in Europe. Therefore, it is evident that the time-fixed effects applied in the model are highly significant during the crisis years.
Granger causality
Granger causality test has also been conducted for the 3 panels of the data set to find the causal relationships between each of the variables in this study.
Granger Causality Panel 1
For the before crisis panel, the granger causality test found that there is a bidirectional relationship between CPI and GDP and a unidirectional relationship between HUR and GDP (where GDP granger-cause HUR). For Panel 1, during boom period, the reason behind the two-way causality between GDP and CPI is that an increase in growth rate during this period might cause an increase in inflation. An increase in inflation rate will, at its turn, trigger a decrease in GDP growth rate, due to the reduced demand of goods and services after rise in price. Moreover, the reason behind the one-way causality between GDP and HUR is that before crisis, when the economy is within the boom period, an increase in GDP growth rate will cause a decrease in unemployment rate. On the other hand, during boom period, a fall in unemployment rate will not cause an increase in GDP growth rate, because during this period, the economy is already at its maximum efficiency point.
Granger Causality Panel 2
For the during/after crisis panel, the granger causality test found that there is a bidirectional relationship between HUR and GDP and no granger causality between CPI and GDP. For Panel 2, during/after crisis period, the reason behind the two-way causality between GDP and HUR is that a decrease in growth rate during this period might cause an increase in unemployment. An increase in unemployment rate will, at its turn, trigger a decrease in GDP growth rate, due to the smaller purchasing power on behalf of households and hence reduced demand of goods and services. Secondly, the reason behind no causality between GDP and CPI is that particularly during crisis, the inflation rate is subject to drastic changes. So, in this case, no significant relationship can be established between the 2 variables.
Granger Causality Panel 3
For the long-run panel, the granger causality test is consistent with that of the before-crisis panel (Panel 1); whereby there is a bidirectional relationship between CPI and GDP and a unidirectional relationship between ijef.ccsenet.org
International Journal of Economics and Finance Vol. 9, No. 10; 2017 153 HUR and GDP (where GDP granger-cause HUR). For Panel 3, during the long-run period, the reason behind the two-way causality between GDP and CPI is that an increase in growth rate might cause an increase in inflation, due to the increased demand of goods and services. And, an increase in inflation rate will, at its turn, trigger a decrease in GDP growth rate, due to the reduced demand of goods and services after rise in price. This would depend where exactly the time period being observed, is on the economic cycle.
Then, the reason behind the one-way causality between GDP and HUR is that in the long-run, , an increase in GDP growth rate will cause a decrease in unemployment rate, because more workers will be needed. And on the other hand, in the long run, a fall in unemployment rate will not cause an increase in GDP growth rate, because during this period, the economy is assumed to be fully efficient.
Conclusion
As highlighted in the study, GDP growth rates, inflation rate and unemployment rate are important economic and statistical indicators for government actors, investors and amongst others. Therefore, determining the relationship between these variables is important. Very few researchers focused the area of their research on the relationship of these variables before and after the 2008 European crisis. Hence, so as to eliminate the presence of any kind of uncertainty and doubts, this study has been brought to light, to get a better picture of the impacts of the financial crisis on the relationship of the suggested variables of this study.
The two independent variables (unemployment rate and inflation rate) and the dependent variable (GDP growth rate) have been considered for a panel of 6 sample countries over 18 years of quarterly data (including the EU crisis). The 6 countries include Austria, France, Germany, Greece, Hungary and Great Britain (UK). To analyze the effect of the European crisis, based on the previously mentioned independent and dependent variables, the panel data set was classified in 3 parts. These are firstly, Panel 1 (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) , also known as the before crisis panel; secondly Panel 2 (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) , also known as during/after crisis panel ; and lastly, Panel 3 (1999-2016) , entailing data before and after crisis, also known as long-run panel.
After all the assumptions were tested, different panel regression analysis models were executed for each panel. Then, the most significant model has been chosen for each panel. The most suitable model for Panel 1 was found to be the fixed effects with LSDV model. The most appropriate model for both Panel 2 and Panel 3 were found to be the two-way random effects model.
